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. -· ... - - . .-, ' 
= -2.38, and NC 
l 
·. · values from Figure 2 • The hypothetical constant ac-si may . - . . 
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·-:::·~=~:~::·:·· --·----_·::~:.~_--:::~ . - be evaluated, under the condition ·of graphite-saturation, - · '.-. 
from graphite solubility data and from equation (25). Equa-
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silicon in iron. The value of log (ySi) Ag so determined was ___ __ :_ /,,: 
about O. 53, w~ich is somewhat greater than. the value of O. 25 ·· · 
;determined by Turkdogan -and Grieveson6 at 1400°C. Although -- ~ --- ----- ·---- .. - ·-/ . 
1:,1 
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the effect of temperature upon log (Y$i) Ag is uncertain, 
I 
Darken1 explains the larger value---of O c 53 as arising from --- ----- ----- -· ···---- .. ~-- .. 
the fact that the silver-rich layer in the distribution ex-
periments contains about 1 atomic percent iron, which would 
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Two.separate procedures for deterniin~~g the·activity 
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The two proceduEes.used' ~n this·investigation ar~: (1) 
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of silicon between Ag-Si and graphite-saturated Fe-C-Si 
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c~lating_the activity coefficien~ of silicon in graphite-
: ... . - ... . .. . . saturated ·<F~-C-Si alloys. The computational procedure is 
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Exp-er'imental Pro~-edure-· ror--snicorr :Dist~ribu.t1crrr 
· The distribution of silicon between Ag-Si and graphite-
saturated Fe-C-Si liquid layers was investigat~d for the 
---,----~--. ---:---c~~- - == = -- --· ---· ---·-····---
·-· - - --· - ·- ------ -------------~---------
temperatures of 1450°, 1500° and 1550°C. Three silicon con-
centration levels ((Nsi>Fe-C ~ 0.10, 0.17, and 0.24) 
---.C~-·-·""'-----·c-"~ .. --·:·studied for each of the three temperatures. 
'I were 
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The melts were conducted in an argon atmosphere, within 
the induction-heated furnace shown in Figure 7. High-purity, 
.. 
dry, 99.996 pct. argon was u~ed at a flow rate of approxi-
mately 2 standard cubic feet per hour. Each melt consisted 
f 
fif approximately· 30 grams of 99. 999+ pct~· silver beads and 
· an equal weight of tpe appropriate Fe-C-Si alloy. .The three 
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Fe-C-Si alloys ((Nsi>Fe-C !!! 0.10, 0.17, and 0.24) were pre-
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viously prepared in graphite crucibles_ from. a charge of·"··· _ -·-· "·'-·-·" 
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During .the. melts the .t. emperature ·was ·controlled to .at i I 
... ____ least :!:. 5 °c bY means of, optical pyrome1rer readings of the I 
·, spectroscopic quality graphite rods. 
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the melts, careful calibration was made of optical pyro~ 
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' --- --~-- ------ -- ~.,..,.-------~~---- --- -- ------
-~ '. 
_ 4. Cool, add hot water and continue heat.j.·ng until s·oluble 
------=-·--;--• • • . ·, T -·- ---- - --------------. - . ' .. 
___ ._-, ___ --~.--~-- --_-c•--.c·····- -- -- -
·salts have dissolved. . ' ' 
·-~-. 
,.· ... , ' -
·- ····-·· - .. ----· -· ·····--·-·-- -·· .- ··-·-- ·--·· ---···· ·---- -.. - -, ... ·.---- -----· ---- - -
' . 
....... _., ·--· '•¥ .··-~.--• ' • 
-. , • -
... 
. - . . ... ------· .. ,-.' 
. . -- - - ·----· --- - . ---- -------- -- . . ,- ........ (;· .......... ---.-.... _------------ ------. ---~--• ·.,- ' " '". ·., •• ,.., - •'< ••. ~ --
5. · Filter with Whatman no~ 42 ashless f,ilter paper. Before · 
.- / 
····· filtering,, wash the paper free· of chlorides. Filter -- ---·· --------------·--· ---. _______ -.. __ ...... r 
I. 
into a 600 ml. beaker, wash 3 times With. H2so4 (1:9) and 
i--
. 
. 10 times·with hot water. ·, ~- ....... -~·- ... ---··---!--,,--• -· . ··: .• ~.- .•. ~. • '··-
' 
either over the open burner ~r on the hqttest hot plate. 
. . 
. Q . ' .• ' " 
I .-
~ 
7 •. Repeat steps 4 and 5. Filter through a.new paper. Wash 
_._- ...... ,.-~- .-, ~.,--.,.-_. ,..,.,_.-_,.,.e..., ---·~-,.~.,. ""-·e-·..---. .... ,~·"·~'"--· ,,. 
with hot water until white. 
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I 
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I 
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SA .•. 3C, •.. ,Ji . ,. . 
) 
. . ' . . ... ,f' .- ,. . 
• '~· . 
. ' 
. '. •' I 
. ,. 
... \ . 8. Transfer the· two papers containing the·· precipitate to ·a 
. platinum crucible and carefully dry and char the paper • 
.' .. _ ---·. . . . 
. ) 
,_. __ , ..... -· > 
· - .. ........... Prevent burn1· ng · ............................................... . .................. _, _____________ ··-----------,·-. ·---------
.. 
-- . . . . . . . . . .. . . . . .. .. .. . ...... .... . .. . ...... - ........ .. .. ... .......... ... ............. . .......................................... ______ - ·- --- - ·. - . -- - . . . . . ··- ............ ·····-·. - .. -·. - ...... ·-·-····· ·-· ...... . .. ..... . .. .... ........................ ,_ .... ::: .. _ ....... , ..... -·-·----.. -~------ .................. ..... - - - . .. - -
.... - . - ' ...... ..' ., . . . . . . . . . . . . . r - .. . . . . -~"-- .... - . . .. ' . . . . . . . . .. . ~ .• . . .. . ·········c· ... .:,c.,,,.:=::.~~:- --
...... : ·.·::~-·. --.-.:.-:...::.- ·. ·:: :;:·,:-; -:.::.:.~.':':'.:· ·.:• .. ,., .. ·.-. ", - - ·- -- .; .• .,_ ... :· ·.: .. ~".;..'.; c::., ;- --·: - ·:. --.·. .......... ·· .. ,· ... , ,_,-•,_ ..... :o·:• , ................ -, ........................... ., .. , .. · .. , -"··.--· .. .-,, .·.:f .,· .. ,~·-·c ... ·.: .-,·· .. ,.cc.-., .. ·.~c.----
' 
. ,, 
---~·-· _____ !9P.!t~ by heating at_ ll..0()°C __ .for _l ._boµ.r. _and. 30 minµte .. scc •.. ,• -- -~:~. ~ 
- -- - - -- . -
---·--'- Cover__c __ J:he ____ cruci_b1e ___ fo_r_~_i_gnition .•. ---·-·-·~·-~~---~--~--~-------: .. ~:"'"'-,..~.~~· -~~--. ·----~""T·-~~-- .... _-_. 
' .... ~~---.. -~- :,,..· . 
. --.12. Gradually add at least 5 ml. HF. 
-------·- ---------... - ---- -----· ·----···-·---·-· ·-·--------- ______ .. - ·----~------ -- ------------. 
I 
I 
- -j 
_-· _ · ... __ -- _----·--_----.. _-· -_-_--_---_-,.--___ ._1_4 _. ~-ea~--::~~~ ~()_{)~~~~~~.(2 -~()u;c ·: C()e>:J.~a ____ -__ ~ ___ !_~ ___s ___ l;4 ___ ~~--..--_ =-~ .. _tl.fJ-
2
-----~ 
__ ,__-c,:-;:-_ -- --.,,....,..--, 
~' should be absent in this weighing. 
. - '-
--- . . -· --- -
·"· 15. wt.%. Si.= [ (28.09/60.09) (wt.sio2 }/(wt. sample) 1 (100%) . 
-- --·····-·--· ,_ -- ------·· ~------·~- ·.-- ----.~ . 
.. Q,. . • .. '< _,,, -· . ,-- . -- •• •.• - ·- -
-~·-- •"•,•,·.•,•-• •.• .... •<,,T,.,>C,--·~• .. .0-,• .H.-..-..-• -~.------·• ,- . .• • - ................. -~ -·=F-,.~-·---~ -,.-,•--• -...... ~,-: • 
C ,, 
_______ Deterininations .of C · in F~ ..... _G--S.i_ __ ___ .. ·. __ .. _______ -------· ~~-----"-·~~ 
1. Combustion method. 
" 
I 
-~--------- I 
. - ~- - - - - . I 
i 
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I 
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i 
!· 
i j 
- -- -- - - - - - - ---- - - - - - -- - - . . .. - - -
- --· - ----------~--------------c· ~- Determination of Si i-n·.-Ag=:si .. (A~-t~-~, -~h~ .¥~i_J.9~ Molybosilici.c. 
···· ---~C ------------·· ... ·.· ......... _ .. Acid Methoal') . ' ··
1
· 
I 
1. Silicon Standard: ' . -- -------- ··-- ··-· I . ___ ,., ______ .,_ ....... '",; __ -. "·-·----,---·-·· --- . ··- 1 · l 
, f 
. . . . f 
- - -· --- -- ---· -·--- - -- . --- . -· --· -·- ·--- -;_ .. ·;------ . . : .... ; -•••' ., • •-s••, •··n••••••••·h, ••• ·-----••-•• •-• ·._·#,_ __ •,,. ---··••-•-•-• -··-·•••··••• 
... ,--- -. .... . 
One ml. of silicon standa.rd solution equals · 0 .1 mg.·· 'Si. -
: j 
i 
\ 
_ Fuse O. 2141 g. of Sio2 with 2 g. _<:>f anhydrous..S_odiunLcar-~ ,-· :.. - J,· 
\e 
I 
~-..... -·-.. ;~~ 
bonate · in a pla.tinum crucible. 
' , . 
··-----· ,. --,• 
.. - ---. ····-·----Co61 the melt, dissolve 
. . ' 
.·., 'I . 
I 
L r 
i 
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- • -~- - --.. ,---, ---------:,::,,;.."'=-r· ----'-_._ ____ ._ •• .........._ • -''- ·• .-, -~--·---·~· .~-- - --- - - r 
... ---. '---~·.,..,,,,, ........ ,.,.,,..,.,..._ .. ~, ...... ~_,-.. , ....• _.,.,. '--·· .... ,. '• 
. . 
•' ·•• -••,.,.-.-·.- ' . .',--.,., •• ,.,._w~....-.,,.~_..,._,,,..1-,,-.'·--.-• ,,._.,., ' ___ , .. ,, ,,, -----
'• L ~ -, • 0 -.. -
\.~ . . 
~·~ 
·~" . 
. . ' 
. ' 
I . ' 
in water, dilute to 1000 ml., and store in .a plastic 
\ container.· 
., 
i 
.... _,, __ .. ----·-·--------··-- _- --_' .. -. ------ ··------ ---·~----------·----- .. :=·.--·:-.-.:···.:..::.··--·--· -: ··--:---;- .. ·--:------- --- -.·.:::::::.· .. ::-:::---_·:;·_·_::....:_:-.. ..-.. · .. · .... ----- --- ..... _ ..... - .... ._ ............... - ............... -·-··--··-~-....... ----·· ....... . . "! 
. ! 
.. I /' -- ... ' ' 
• 0 • ,.,._., . .,.,,.,.•••.>•A•.•,.,,•,.,.,_ •••• ~..... •',••-••·---·•••';,,-,H,-<•-••·•••"'"••••-•••.,<OO<•• 0 ,,._ ••<<• • • 0 • • •, -__ .. _, • __ ·-··••o•,·_, ..... ,·. ,,.·.·_··,,·,·.·.,-·------· -,--.,--.·-••••·"-•"••••---•••••"•._•,. -~--•••••·•"•••• ••;·;" O•""""''""'•.• ,.,., ...... • •o•,- ,_,,,.,,., ... ,,. .... , ............ ,. ·---··-·------_.,,. • --,-. --"••••, <+•-•••••_:~.-~:·::·.~--.~.-~ ~~~=~==-- -~:·=-~~·~--·- _.,., •"••• • --·------ '---· ____ ,, ---- --·- ~ - ------- - <O •·•• •• .• .. - ............ ··-· .... - ................. - ........................ , .... ____ ,, ____ ............. " .. .. .. ·1' 
- ... ---·-- ·------·-·-- ....... --·-·----·--------· .. --...... -------.. -·-·- --- - '• ·-- -·-. -.-----··-··-.-·-" -· ·--··--•"""""' ...... -...... ·-----······ ....... -· 
..... , .... ,,. .. ~,_ .... , ....... ,.,. ..................... , .............. .,.. • • .. 'O''" ... _...... 
. ,. ................... , •. , .. ,., .. " " • •• .;-- •- ' ... ~ '"'" "' ,.• C' ,• .. , .... ' •" ,C'' 
. .::·:=.:-:~::::::::::: :·~=- 2:;: ··preparation Of ·calibl:' a t10:ri · CuJ:'Ve : · -: :: :;:: ~: : : .. ~~.: •. • · : L ... • _ .. · · , . ,. ·. ·,. .·. - ··· · •·· ··· ·· J 
... - l -·~· -· _,. _____ - •• . ..... . ... - - ·•· -· - . 
' 
_: ____ ; ___ · .. __ ·~---··_---.--~----~---Transfer .. portions of high-purity:.~silv~r-:equivalent -to the_- " --------·---
.·. - _- .::--.. - - . . : - --- ... ' .... --.--------:·-~:-
·---·------·--------~----- .. ·;-· · amount of silver in a0.5 g.· sample of the alloy under 
. . 
. - -. ·--.c.-- ; __ ., _ _,_--_-_,_,-.-.-.-.. -.,.~.-~ ....... ,'::i..; ... - ' -- . · .... - -- ----------- ...:.:......... __ · __ ..:__· ------ -____ -______________ ... 
· . · . . ; . test to plastic .beakers. __ To_each beaker __ add~_io drops of· 
--·· ..... ·----·- '•"-'"'='_..,....~-----·--·--------------·-----·-·--······- .. ·••--''"'"·--··· ···-----,---·-------·· ·-- ··---····----·- .. ··· .. ··-- - . . . ~ . . . 
----·---~~.-.=:.::.":.:--__--::..----___ - - - -- - _ _:·-~-·. --- . __ .. _-- _ .. --- - - . - - - -- - -- -- - - -- . -- - --- - ......... -----·- -=-------::-·-----=··--------
-----"'T 
i 
l 
·---,------------1-
1 
-
with a plastic cover. The beakers may th~n be trans-
(I 
~ 
£erred to· a water bath and heated at 60 - 65°C-until-solu--, 
. I 
I 
I 
{ 
! 
tion is complete (about 90 min). Add 25 ml. of~aiatAted, ____ _ i . ! 
, ______ _:__: _________ ~-- · · · solution of borj_c:: acid .. to .each beaker Jto _deaCtivate t\e 
·····--· .. .----·---- --·- ···,----- .. ·--~·----·- .. --·---"·'· 
. • . l 
~~~--~~:=~=~::·~=~=:=--=--·- • -~---·· --.-!Ft;~:::::::r.t'!~~~!~~~:!!~~~~!!!!~=,1:;c,:==J.-lJ'<F:nt~::-:--v{)]:,iiii~t;rt=c:=t:1~~~=·~; 
and ~dd o,: 2, 4, 6, 8, and 10 mle·Of silicon standard 
_. -- . -·----- ----------' . . ·• , _____ L_ - . r 
- I . 
. - .. '"' ::=,olution. Bring the volume of each flask to about 4 5 ml. ~---- , j 
---·-------------·-- ·------'---- .. ----. -----·--------------------------·----·---·--------------·--------·---·-··-.. ·-·---·-·- -------···-··-------·----------· ........ __ ................ ________ .. __________________ . ________ .. ______ ~., .. -·----------·--.·--····· .. ····-··----------· ·-'---·I 
. ------ -- .... -- -- ---------- ---- . ..... . .. ··-.. ·-··-------·------ ---·--·--- - ·-.. ---·-------·---------·--·-··-·----.-·-·-(z----·---.. ---.. ----------.---.------·-·---------·---.. --·----·-----·------ . 
----- .. ------- --- -with disti_I_I_ed·-water.. ·Add 10 mi-. ·of 10% ammonium moly~--
date, mix well, a~a allow to stand about 10 minutes, 
----.·------.-. - ----- .. ·~~~~~ -----·--------------------
Add 4 ml. of 10% tartaric acid, dilute to the mark, and 
·:•: "\ -- ~ -- ---··- . 
··- ........ , ______ ,· . --· -
- ~ --~ - , 
•. -.·--'---- .--=.- .,·rr-.C>"7""-=-=-=c;-·,--~-----,,-- ---
. ., .. :. . 
. . . 
. -··- ...................................... -.----··· t::hen take absorbence. readings l'fith a spectrophotome.ter ·--- ....... -- ..... ----;----·-····------·-·· 
1 
1 
I. 
I 
at approximately 420 mµ using the blank in the refei-ellce· .-c · i 
cell. Cells with a light path of 10 mm. were used.· 
- . 
Prepare a calibration ·curve by plot·ting absorbence read- . 
ings versus milligrams of silicon per·100 ml. of solution • 
! . ( 
! 
I j 
I 
~-~ .. -----··-··-- .............. _ •- .. . 
3. Analysis of Sample: .. -- ............. ···--···----··---- ---· --- - ....................... ----,-·- ................... , ........................................... , .. ; -...................................................................... ··t I 
- ........... -·--··- --------·--··----. ---·· ---···-··-l'....---····----'----- - -- --- - - ... . -- - ------~---- - -- -- - - -- -------------------------------------- ---------------------------- . -, ---- --t. 
i 
-· .. - .. .. - l ' 
I 
-- ··-· - . ----- - . ..... -·- ··-- - - .. - ... 
Treat OoS go samples exactly as in the preparation of the 
.~ .. --.--i-
1 calibration curve, omitting of course the addition of 
L,. . 
l 
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I 
i 
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l 
/. 
the silicon standard solution. Carry a blank. through the 
entire procedure and obtain absorbence readings at appro.x-
- - .. , . -·· '" . . . ' . . 
·-- ·-·-·--····--··-~----···----···-.... ·---- -·----·-· ··-·· 
imately .420 mµ using·a_~blank· i·n ~ .:f.he reference- .. cel·l-o 
. ,. 
" 
·---~--:'mi-·ll·igr ams· 
. '-
culate the 
I 
. - - -·-----~----~·-- ·----·--~-· ~-- . .-... ~ -- ~·~--- -~-- _.,._ 
I 
~-
of 
percent silicon. 
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